Attorney 's^^et No.: 08215- 



APPLICATION 
FOR 

UNITED STATES LETTERS PATENT 



TITLE: 
APPLICANT: 



BRANCHING DEVICE FOR AN ELECTRIC LINE 
GERD HOFMANN AND REINER NAUM ANN 



, 10/618907 

DTOIRec'dPCT/Pi: 2 3 DEC 2004 



181509 

DESCRIPTION 
^BRANCHING DEVICE FOR AN ELECTRIC LINE y 

This invention relates to a branching device for at least one electric line according to the generic 
term oif Claim 1. 

Normally in the planning of buildings, the supply lines for power, data, mains water and waste 
water are also planned. Primarily with industrial structures it often happens however that too few 
branching boxes are provided and further branches must be installed later. For the retrofitted 
installation of electric lines, for example cables for data links or for the supply of energy, existing 
lines must be interrupted and in addition fitted with new branching boxes. The disadvantage 
with the installation of known branching boxes is that the lines in the region of the branches are 
too short, because the connection points must be located within the branching t)oxes. Normally 
therefore, the electric line is parted and the now free ends of its wires are accommodated 
individually in wire terminals in the branching box. The retrofitted installation therefore involves a 
great deal of work and is expensive. 

The object of this invention is to provide branching devices for elietnc lines, with which line 
branches compared to conventional branching devices are especially easier to install or to 
retrofit. 

This object is solved by a branching device with the features of Claim 1 . 

Using such a branching device, a line branch can be installed quickly, economically and safely. 
To do this, only the outer insulation of the line is removed before the wires are pressed 
individually into the through-channel in their respective wire terminals from above. On inserting 
the wire into the through-channel the contact lips with their cutting edges penetrate the wire 
insulation, thus providing an electrical contact between the wire and the wire terminal. The wires 
therefore no longer need to be cut off in the region of the branch according to the invention and 
reinstalled at their ends. So it no longer occurs that the wires in the branching device are too 
short. In addition, only the v\dre insulation is penetrated, whereas its conducting core runs 



unintermpted through the through-channel. Consequently, the tensile capability of the wire is 
retained, which signifies an enormous gain in safety. 

It is particularly practicable when the through-channel runs in a straight line through the wire 
terminal (cord clamp). In this case the material stress is the lowest for the wire, because it is not 
or only slightly stretched. 

Advantageously, the wire terminals (cord clamps) are accommodated loosely in the holder in 
the housing. Then they can be easily exchanged, for example to insert wire terminals of a 
different type with a wider or narrower through-channel. 

A type of branching device is preferred with v\^ich at least a number of wire terminals is 
provided corresponding to the number of wires to be branched, so that each wire in the electric 
line can be accommodated in its own wire terminal. 

It is conceivable that on one wire temninal at least one connecting lug is provided. This may be 
of a known type and be used for fastening the branching contact and for electrical connection to 
the branched wire. 

It has been found advantageous to provide the contact lips in pairs on a wire terminal. The 
paired contact lips can then form the through-channel for the wire between them and ensure 
that the wire insulation is penetrated from both sides. 

Preferably the distance between two paired contact lips is not greater than the diameter of a 
wire. This ensures that the cutting edges of the contact lips actually cut the wire insulation 
through to the conducting core, establishing contact to this conducting core. 

The edges of paired contact lips facing the through-channel can for example mn parallel to one 
another in sections. In this region the conducting core of the wire is held without it sliding out to 
one side of the through-channel. 

In order to be able to insert the wires easier into their wire terminals, two paired contact lips can 
form with one another an entry section for the wire in that the distance between the contact lips 
widens towards an entry side of the through-channel. In this way the contact lips form together a 



funnel on their entry side into which the wjre can be placed and positioned before being pressed 
into the through-channel. 

Preferably at least one of the contact lips is flexible in a direction aligned away from the through- 
channel so that it allows a widening of the through-channel. This means it can adapt itself to the 
diameter of the conducting wire core and firmly clamp it in the through-channel due to its 
restoring force. 

A notch can be provided between the wire temiinal and its holder. Then the wire terminal can be 
fastened in the holder before retrofitting the branch. This is especially of advantage when the 
branching box is to be mounted overhead and the wire terminals would otherwise drop out of 
their holder. 

Further, there is also the possibility of forming the holder of the wire terminals so that it is 
attached releasably on the housing. The holder can then be replaced, for example, If wire 
terminals for a different type of wire are needed. 

A branching device, with which a common holder for all wire terminals is provided, is particulariy 
easy to install. Then all wire terminals can be removed from or inserted into their common 
holder all at once. 

In a preferred variation of the invention at least one holding-down clamp for the wires is 
provided which holds the wires in the through-channels of the wire terminals. After the 
installation of the branch the holding-down clamp prevents the wires from becoming 
unintentionally released from the through-channels and being able to interrupt the electrical 
contact 

It is also conceivable that at least one common holding-down clamp is provided for all wires. 
After placing the wires into the through-channels of the wire terminals, all wires in the electric 
line can then be fastened ail at once. This simplifies the fitting of the branch. The holding-down 
clamp(s) can, for example, be formed such that they represent a closing off of the openings 
formed between the contact lips. The insertion of the holding-down clamp in particular closes 
the through-channels so that the wires cannot come loose from the through-channels. 



Preferably the holding-down clamp(s) are latchable with the holder of the wire terminals. If the 
line has to be replaced at some time, then the holding-down clamp and wire terminal holder can 
be replaced quickly together. Moreover, the holding-down clamp is fastened during the 
installation of the branching device. 

To fasten the holding-down clamp in this way, the holding-down damp(s) can also be latchable 
directly with the housing. 

It has proven practicable if the holding-down clamp exhibits a transverse plate, having holes 
and closing off the through-channels, and through which the connecting lugs of the wire 
terminals protrude. The transverse plate then provides separation between the region of the 
through-channels and the region of the connecting lugs and ensures that the branched lines are 
mounted at the intended positions on the wire terminals. 

There is the possibility that seals are provided on the housing at the outlets for the line. In 
particular in dirty or damp environments the seals prevent the ingress of foreign particles into 
the branching device, which may have been able to impair its operation. 

The seals can for example be formed as sealing rings with a side notch for inserting the line. 
This type of sealing ring is particulariy easy to install as a single-part element. 

Preferably the housing of the branching device can be put together from a housing base section 
and a housing upper section. Then during the installation of the branch, for example, first the 
wires can be accommodated in the wire terminals provided in the housing base section before 
the housing upper section is placed on top as a protective cap. 

In order to be able to better fasten the housing base section and the housing upper section 
together, they can in particular be screwed together. 

In order to increase safety, strain-relief can be provided on the housing of the branching device 
at the outlets for the line. This can, for example, be realised in that the lines are firmly clamped 
at the outlets. Consequently, the transfer of the tensile force on the parts contained in the 
branching device is prevented, in particular to the wire terminals. 



In the following two advantageous embodiments of the branching device according to the 
invention are presented based on a drawing. 



In detail the following are shown: 

Figure 1 a perspective view of a first embodiment of a branching device according to the 
invention, 

Figure 2 a perspective view of a second embodiment of a branching device according to the 
invention, 



Figures a perspective view of a wire terminal (cord clamp) which can be used in the 
branching device according to the invention. 

Figure 4 a partially sectioned plan view of the wire terminal (cord clamp) with inserted wire, 

Figure 5 a perspective view of a holder for the wire terminals, 

and 

Figure 6 a perspective view of a holding-down clamp. 

Figure 1 shows a first embodiment of a branching device 1 according to the invention. It exhibits 
a housing 2, which can be assembled from a housing base section 3 and a housing upper 
section 4. The two housing sections 3, 4 can be formed from one plastic material, for example 
by injection moulding. In the plan view the two housing sections 3, 4 have an approximate 
rectangular cross-section. The housing upper section 4 can be screwed to the housing base 
section 3. For this, through openings 6 are provided on side shoulders 5 at each of the four 
comers of the housing upper section 4. On placing the housing upper section 4 onto the base 
section 3, these openings 6 align with holes 7 in the housing base section 3. Internal threads 
are provided in these holes 7 in which a screw inserted through the openings 6 can engage. 

On the short sides of their rectangular cross-sections semi-circular recesses 8 are provided 
both in the housing base section 3 and in the housing upper section 4. The recesses 8 are 
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arranged such that circular openings 9 are formed on assembling the housing. These are the 
outlets 9 through which a line (not shown) is brought out and into the housing 2. 

In the housing base section 3 three holders 10 for wire terminals (cord clamps) 11 are mounted. 
In this embodiment the holders 10 are permanently joined to the housing base section 3, for 
example, by a single-part formation. Each holder 10 defines an eight-sided locating space 12 in 
which a wire terminal 11 can be inserted from above. The location space 12 is bounded by two 
side walls 13 which each have an approximate U-shaped cross-section. The walls 13 of the 
holder 10 are arranged such that a straight through-channel is formed between them, which is 
essentially parallel to the longitudinal axis of the housing 2. On the inside of the location space 
12 latching elements (not shown), which can be latched into the notches 14 in the wire terminals 
11, are located in the holder 10. In this way the wire terminal 11 can be held releasably in the 
holder 10, 

Each wire terminal (cord clamp) 1 1 is used for the accommodation of one single wire of an 
electric line. The illustrated embodiment of a branching device 1 can therefore be used for 
branching electric lines with up to three wires. 

The branching device 1 is illustrated in a state in which two wire terminals 11 are inserted into 
two of the holders 10. Connecting lugs 15 on the wire terminals 11 protrude above the top of the 
holders 10. The shape of the connecting lugs 15 as such is known. They have centrally a 
through-hole 16 through which a wire to be branched can be passed. 

A third wire terminal 11 is shown outside of its holder 10. The exact shape and functioning 
principle of the wire terminals 1 1 is described based on Figures 3 and 4. 

A holding-down clamp 17 can furthermore be seen in Figure 1. Its length corresponds 
approximately to the internal width of the housing base section 3. The holding-down clamp 17 
exhibits a transverse plate 18 which lies on the top of the holders 10 parallel to the bottom of the 
housing base section 3, once the holding-down clamp has been inserted. In the transverse plate 
18 longitudinal openings (not shown) are provided through which the connecting lugs 15 of the 
wire terminals 1 1 can protmde. 

Three wire guides 19 protrude from the underside of the transverse plate 18 and between them 
two latching elements 20 protrude. The wire guides 19 are positioned such that they protrude 



into the inner space of the wire terminals 11 when the holding-down clamp 17 is inserted. Each 
wire guide 19 has the shape of an inverted U, between the two legs of which a wire can be 
passed. In the assembled state the bottom of the U-shaped wire guide 19 provides a spacing of 
the wire from the transverse plate 18 of the holding-down clamp 17. To obtain this spacing, the 
wire must be pressed into the wire tenminal 11. The latching elements 20 each have a cross- 
section corresponding to two "L" shapes facing one another. On inserting the holding-down 
clamp 17 into the housing 2, they can latch with corresponding latching elements between the 
holders 10 on the housing base section 3. In this way the holding-down clamp 17 is held 
releasably on the housing base section 3. 

In the housing base section 3 sealing rings 21 are furthermore mounted which align with the 
recesses 8. The sealing rings 21. which for example are formed from rubber, provide sealing for 
the assembled housing 2 with respect to the housing external environment. Consequently, they 
prevent the ingress of dirt and moisture into the interior of the housing. Each sealing ring 21 
exhibits a side cut 22. Due to the flexibility of the sealing rings 21, they can be opened at the cut 
22 in order to permit the insertion of a line into the sealing ring 21. The flexibility of the material 
leads to them fitting snugly around the electric line when the housing base section 3 is 
assembled with the housing upper section 4. Here, the sealing rings 21 can even be partially 
compressed to increase their sealing effect. 

Two indentations 23 are provided in the top of the housing upper section 4. They are each used 
for the accommodation of the end of a line to be branched, the wires of which can be passed 
through opienings in the bottom of the indentation 23 into the interior of the housing 2 so that 
they can be connected to the connection contacts formed as connecting lugs 15. The 
indentations 23 have a hexagonal cross-section. The branching device 25 could also be formed 
such that corresponding connecting plugs for the branched line with a hexagonal outer shape 
can be plugged into the hexagonal indentations 23. 

Figure 2 shows a second embodiment of a branching device 25 according to the invention. 
Parts, which match those of the branching device 1 , are designated with the same reference 
symbols. The main difference with respect to the first embodiment is that with the branching 
device 25 a common holder 26 for all three wire terminals 1 1 is provided. This holder 26 is 
illustrated separately based on Figure 5. The holder 26 consists of a single-part component of 
an insulating material, for example plastic. It has a base plate 27, from the upper side of which 
walls 28 protmde at right angles, which each form in pairs a locating space 12 between them for 
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a wire terminal 11. The walls 28 are formed and arranged such that the locating space 12 
formed between them can accommodate an essentially octagonal wire terminal 11. 

In contrast to the first embodiment, with the branching device 25 the wire terminal holder 26 and 
a holding-down clamp 29 can be latched together directly before they are inserted together in a 
corresponding recess 30 in the housing base section 3. The recess 30 is formed by two 
transverse walls 31 which accommodate the holder 26 closely between them. On the top of the 
transverse walls 31 slots 32 are formed to provide guidance for the wires. 

Figure 2 shows the branching device 25 in a situation in which the holder 26 and the holding- 
down clamp 29 are latched together. In addition the two connecting lugs 15 of a wire terminal 1 1 
(cord clamp)~which protrude upwards above a transverse plate"33 of the holding-down clamp 29 
can be seen. The connecting lugs 15. which here represent the branching contact, are therefore 
located in a connecting lug compartment 34 on the upper side of the holding-down clamp 29. 
Each connecting lug compartment 34 is assigned to a single wire terminal 11 and is separated 
from the other connecting lug compartments 34 by insulating partitions 35. These reduce the 
risk of an electrical short circuit between adjacent wires. 

Another difference to the first embodiment is that with the branching device 25 strain relief is 
provided on each outlet 9 on the housing 2. This strain relief includes semi-circular clamping 
pieces 36 of a hard plastic, which are inserted into each recess 8 on the housing base section 3 
or on the housing upper section 4. Wing sections 37 protnjde to the sides of the clamping 
pieces 36. On assembling the branching device 25 the clamping pieces 36 are inserted with 
their wings 37 into corresponding grooves on the housing sections 3. 4 and thus fastened with 
respect to the housing 2. An adjusting screw 38 is assigned to at least one of the paired 
clamping pieces 36. It is accessible from the outside of the housing 2 - in the illustrated 
embodiment from the outside of the housing upper section 4. When this adjustment screw 38 is 
tightened, it moves the two clamping pieces 36 that are associated to one another closer 
together. A cable, i.e. the electric line, lying between the two clamping pieces 36 is then 
clamped by the clamping pieces 36. If now a pull on the cable occurs from outside, then the 
tension is transfen-ed to the housing 2 of the branching device 25 by the clamping pieces 36. 
instead of, for example, leading to the wires being pulled from their wire terminals 11 inside the 
housing. 
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The illustrated branching devices 1 , 25 are each suitable for branching two new lines from an 
electric line with up to three wires. 

In Figure 3 a wire terminal 11 is shown which can be used in the branching devices 1, 25 
according to the invention. It is of one piece made from a conducting material, for example a 
metal and exhibits a constant wall thickness. It can consequently be produced, for example by 
bending, from a flat piece of metal. 

The outline of the wire terminal 11 is approximately octagonal with two opposing long side walls 

40 and two short sides 41 , 42 orthogonal to them. The diagonal sides 43 extend between the 
short side 41 and the long sides 40. Analogously, the diagonal sides 44 extend between the 
short side 42 and the long sides 40. 

The long sides 40 are mirror images of one another. Their top section forms in each case a 
connecting lug 15 with a central through hole 16. At the lower end of the side wall 40 there is a 
cut-out which laterally exhibits notches 14 formed as latching shoulders. They are used for 
latching the wire terminal 11 to the holder 10, 26. 

The short side 41 is divided into a bottom section and a top section, which are separated from 
one another by a horizontal cut 45. The cut 45 extends over the short side 41 and the adjacent 
diagonal sides 43. The bottom section of the short side 41 forms the connection between the 
two sides of the wire terminal 11. The top sections of the two diagonal sides 43 form in each 
case a contact lip 46. Due to the cuts 45, the contact lips 46 have a certain flexibility and can be 
moved in particular with respect to the bottom section of the diagonal sides 43. The short side 

41 is open between the two contact lips 46 and hence forms a through-channel 47 open at the 
top. The opposing walls of the paired contact lips 46 run vertically and parallel to one another in 
this region. Since the contact lips 46 are located diagonally to the short side 41, but are cut off 
perpendicular to their outer surfaces, the narrowest point of the through-channel 47 is 
detemiined by the two parallel edges 48. Since the tips of these edges 48 protmde into the 
through-channel 47, they represent cutting edges to a wire to be laid into the through-channel 
47. In an upper section of the contact lips 46 the spacing between them widens towards an 
entry side of the through-channel 47. In this region the paired contact lips 46 form an entry 
section 49 which guides the wire in like a funnel during insertion into the through-channel 47. 
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On the short side 42 the wire terminal 11 is completely open, so that this side of its octagonal 
outline Is free. The adjacent diagonal sides 44 of the wire terminal 1 1 also represent contact 
lips, between which the through-channel 47 for the wire runs. Sine the sides 41 and 42 are 
exactly opposite, the through-channel 47 overall passes straight through the wire terminal 11. 
The contact lips 44 are, apart from larger height, cut exactly as the contact lips 46. Therefore, 
they, too, exhibit cutting edges 48, the tips of which protrude into the through-channel 47. Apart 
from an upper entry section 49, they run vertically and parallel to one another. 

In Figure 4 a wire terminal 11 is shown with a wire 50 inserted in it. It has a conducting metal 
core 51 and an insulation 52 consisting of soft plastic. The wire 50 has been pressed from 
above into the through-channel 47 via the entry section 49. On the left side it can be seen in 
sectiori'thiat the contact lips 44r46"have with their cutting edges cut through the insulation 52 
and cut into the conducting core 51 of the wire 50, because the spacing between the cutting 
edges 48 is smaller than the diameter of the metal core 51. In this way an electrical contact 
between the metal core 51 and the wire terminal 1 1 has been made. 

The single-piece holder 26 shown in Figure 5 has already been explained in conjunction with 
the description of Figure 2. Since the locating spaces 12 for the wire terminals 11 have a 
somewhat longitudinally extensive shape, corresponding to that of the wire terminals 1 1 , they 
define the orientation in which the wire terminals 1 1 can be inserted into the holder 26. This is 
only possible in an orientation for which the through-channels 47 of the wire terminals 1 1 run 
orthogonally to the holder 26, i.e. ortiiogonally to its base plate 27. 

At each of tiie four comers of the holder 26 protrusions 53 are formed. The spacing between 
two adjacent protrusions 53 is just as large or slightiy larger than the width of a latching lip 54, 
which (as shown in Figure 5) protrudes downwards on the holding down clamp 29 orthogonally 
from the transverse plate 33. The latching lip 54 is so long that it extends over the holder 26. 
Alternatively, the latching lip 54 could also be latchable in a side groove or indentation on the 
holder 26. The other elements of tiie holding-down clamp 29 shown in Figure 6 have already 
been described in conjunction with Figure 1 or 2, in particular the U-shaped wire guides 19, the 
latching elements 20, the tiiree connecting lug spaces 34 or tiie partitions 35 located between 
them. 

For the installation of a line branch, first the housing 2 of the branching device 1 resp. 25 is 
opened. The insulation of the electric line is removed over the length of the housing 2, before it 
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is inserted through the cuts 22 in the sealing rings 21. Each wire 50 of the electric line is placed 
individually into a wire terminal 11 held in a holder 10, 26, so that the wire 50 lies on the two 
entry sections 49, open upwards, of the through-channel 47. 

In the next step the holding-down clamp 17, 29 is put into place from above. The pressing down 
of the holding-down clamp 17, 29 causes the wire 50 to be grasped by the U-shaped wire guide 
19 and forced into the through-channel 47. In doing so, the cutting edges 48 cut through first the 
insulation 52 of the wire 50. Once the wire 50 has been pushed deep enough into the through- 
channel 47, the cutting edges 48 cut into the conducting core 51 of the wire 50, thus 
establishing the electrical contact between the wire 50 and the wire terminal 11. Finally, the 
holding-down clamp 17, 29 is seated on the holder 10, 26 and closes off the through-channels 
47 at the top. Once the holding-down clamp 17, 29 is latched with the housing base section 3 
and the holder 10, 26, it is ensured that the connecting lugs 15 of the wire terminal 11 protrude 
far enough above the top of the transverse plate 18, 33 of the holding-down clamp 17, 26. In 
particular the connecting lugs 15 protrude so far above the transverse plate 18, 33 that the 
through holes 16 in the connecting lugs 15 are free. They therefore form the connecting 
contacts to which the wires of the lines to be branched and passed through the indentations 23 
can be connected. 

Once this connecting contact has been made and the holder 26, wire terminals 11 and holding- 
down clamp 17, 29 are arranged in the housing base section 3, the housing 2 can be closed. To 
do this, the housing upper section 4 is placed on the housing base section 3 and screwed 
together with the housing base section 3 through the aligned openings 6, 7. To provide the 
strain relief the adjustment screws 38 are also tightened until the clamping pieces 36 clamp 
together the electric line with a sufficiently high force. Finally, the branching device 1 , 25 can be 
mounted in the building. 

The branching devices according to the invention can deviate in many ways from the described 
embodiments of the branching devices 1 and 25. For example, to branch electric lines with 
more or less wires, appropriately more or less wire terminals 11 can be provided. These can. as 
in the devices 1 and 25, be arranged adjacently; they could however also be arranged offset 
from one another to save space. In this respect all variants of fixed holders 10 or releasable 
holders 26 are conceivable. 
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Also the number of branched lines does not have to be two. Just as well, a single branched line 
could be produced or also the possibility for three or more branched lines could be provided. In 
addition branching devices are conceivable with which branching from more than one electric 
line occurs parallel to one another. Overall the combination n*m*k, where n is the number of 
entering electric lines, which each exhibit m wires and k branched electric lines, is almost freely 
selectable. For each of the n electric lines preferably dedicated housing outlets 9, sealing rings 
21 and strain relief with clamps 36 woujd be provided. 

According to the number k of branched lines also more or fewer connecting lugs 15 can be 
provided per wire terminal 11. 

The holding-down clamp 17, 29 must not necessarily be formed as a common holding-down 
clamp for all wire terminals 1 1 . It is conceivable that also individual holding-down clamps, which 
each hold down one individual wire 50 in their wire terminal 11, could be used. 

Instead of running parallel to one another, paired cutting edges 48 could also be fonmed 
concave, so that the spacing widens between them in the centre of the concave shape. When a 
wire 50 is inserted, the contact lips 46 would widen slightly due to their flexibility. Once the wire 
lies in the concave part, the contact lips 46 close around the wire which is then securely held in 
the concave part. 

Finally, the housing 2 could also be formed as a single part whereby the housing parts could be 
made movable by a hinge, e.g. a film hinge. 



